Although cell death is an important, normal consequence of multicellular homeostasis it also has an unfortunate role in many human diseases. Discovery of targeted cytotoxic and cytoprotective agents may therefore have important implications in treating cancer, neurodegeneration and a litany of other diseases. In order to fully appreciate the dysregulation in a disease model, and responses to experimental stimuli, it is important to establish the mechanism of action of cell death and defi ne response kinetics. Traditional experimental approaches for addressing mode of cell death are often time consuming, labor intensive, costly and inadequate.
Translocation of phosphatidylserine (PS) from the inner to outer membrane leafl et is considered a hallmark of healthy cells transitioning to apoptosis 1 . Multiple assays take advantage of Annexin V binding to PS to identify cells beginning apoptosis.
The RealTime-Glo™ Annexin V Apoptosis and Necrosis assay utilizes annexin-fusion proteins that contain binary subunits of a luminescent enzyme 2 (NanoBiT™) which are drawn into complementing proximity only due to their affi nity for PS. In the presence of a time-released substrate, the complemented enzymes report real-time PS exposure. The Necrosis Detection Reagent reports changes in membrane integrity as a result of necrosis. Together, these real-time measures establish the mechanism of action (apoptosis, primary necrosis, or alternative programs) for cell death.
The CLARIOstar with ACU enabled the real-time duplexed detection of a luminescent and fl uorescent signal every hour throughout the 48 hour exposure to bortezomib (49 cycles). In fi gure 2 the PS-exposure response (luminescence) precedes the necrotic response (fl uorescence) indicating the expected apoptotic mechanism for this therapeutic proteasome inhibitor. Figure 3 illustrates time-dependent dose response curves that can be generated from a single experiment. The results reinforce the relationship between dose and time with respect to response magnitude. Similar results were generated to examine the change in membrane integrity as a result of the secondary necrotic response (data not shown). The fi nal example explored the innate ability of stimulated natural killer (NK) cells to target, engage and induce apoptosis in a K562 cancer cell population. Specifi cally, kinetic readings of the admixed cells were taken every 5 minutes over a two hour time course (25 cycles). The data indicated that PS-exposure and cell death proceeded in a NK cell number dependent manner with a maximal response to a high ratio of NK cells obtained at 2 hours (data not shown). The results show a combination of a novel assay methodology and instrumentation that allows the user to truly walk away and return to outstanding results. The realtime nature of the results allows you to capture information that would require extensive effort to be achieved using previous apoptosis assay techniques. 
